ABSTRACT: Docility tests were performed over 3 trait with four classes. Tests were performed by seven yr on 906 Limousin heifers sired by 34 males. The different handlers. The effects of handler, year, birth heifers were tested individually when they were 10 t o period, dam parity, birth region, husbandry system, 11 mo old in a pen with a handler who had 2 min to and sire were estimated. Handlers, birth period, lead the animal to a corner, keep it there for 30 husbandry system, and sire had significant effects. In consecutive seconds, and then to stroke it. Behaviors particular, animals that were managed indoors were of the animals were recorded and scores calculated. more docile than those reared out-of-doors at least The first score (docility score) was a continuous part of the time. Heritability estimates of the docility variable combining the greatest possible information. score ( .2 2) and docility criterion ( .l 8 ) seem sufficient
Introduction
When handling problems are encountered with beef cattle both the stockperson's safety and the animal's welfare may be at risk (Grandin, 1989) . Much work has been done on ways to improve temperament, and several methods have been developed to measure this behavioral trait. Tulloh (196 1) scored the temperament of cattle when they were held in a squeeze chute. Flight distance (Murphey et al., 1980; Vanderwert et al., 1985) and handling test (Boivin et al., 199213 ) have also been used. Cattle handling is of course easier if the stockperson is experienced but can be made safer by the use of suitable handling devices and proper management of the animals to foster docility. Good management may involve the establishment of animalhuman contacts and regular handling (Fordyce et al., 1985) . These contacts are much more effective when they occur during the first months of ' The authors thank the staff from the UPRA Limousine for their participation in the program; L. Chassany J. Anim. Sci. 1995 . 73:2249 -2253 the calves' lives or just after weaning (Boivin et al., 1992a,b) .
Apart from management, the other main factor is genetic variability. The aim of this experiment was t o estimate the genetic variability of docility in Limousin cattle.
Materials and Methods
Heifers ( n = 904) from an AI progeny test station program for maternal abilities (Menissier, 1988) were observed in a specific test situation over a 3-yr period. The heifers were daughters of AI bulls to be progeny tested and one AI reference sire was used each year. They were reared on commercial farms until weaning. Two types of management were used: indoor management during the entire rearing period, or outdoor management that varied in duration but always included the period from 3 mo of age t o weaning. The heifers were weaned and purchased at approximately 9 mo of age and were housed in loose stables in groups of eight heifers at a progeny test station.
Each heifer was subjected to a handling test on a given date each year, approximately 1 mo after its arrival at the station. The test was similar to that described previously by Boivin et al. (199213) . The heifers were observed in their own building in two small loose pens ( 5 m x 5 m). The tests were performed in the first pen, which had solid walls on two sides. The second pen was separated from the first by an open partition and held a group of eight herdmates. Each heifer was left alone for 30 S and then in the presence of a motionless handler for another 30 S. This period is referred to as "before handling." During a second period of a maximum duration of 2 min the handler attempted to contain the heifer for 30 consecutive seconds in a 2-m X 2-m area in the corner of the pen with the two plain walls. The test was stopped after the heifer had spent 30 S in the corner. A total test duration of 2 min was recorded if the heifer could not be maintained in the corner or if it showed any sign of aggressiveness. Heifers were considered to be aggressive if they lowered their head, threatened, or charged the handler. If the handler succeeded in containing the heifer 30 S in the corner, he then tried to stroke the heifer while still maintaining it in the same area. Three people were involved in each test: the first opened the gate (between the two pens), the second performed the test, and the third recorded events with a portable microcomputer. Seven handlers in all were used in the experiment. The same person recorded all the data.
Several variables were recorded that were related to the general activity and performance of the heifers ET AL.
during the different stages of the test: aggressiveness; time spent in the corner (as a percentage of the duration of the handling test); number of times during the test the animals tried to escape by jumping or pushing on the walls (per 100 S); time spent running before handling or during handling ( i n percentage of the total time); intervals between the beginning of the handling test and containment in the corner for time shorter than 10, 15,20, 25, and 30 S; containing in the corner for more than 30 S; and stroking.
Two individual criteria were established to include all the information collected. The first was a docility score ( Table 1 ). As several of the variables were very far from normal, the sum of the original variables was not chosen as the score and another method was preferred. For each variable a value AX1 was given if it was lower than Step 1, AX2 if it was between Steps 1 and 2, and AX3 if higher than Step 2. The docility score was obtained by adding Axi to a value of 13.5. To choose these values a multidimensional analysis was performed on a first set of data. The different steps were determined for each variable and values were assigned according to the coordinates of the variables on the first two axes of the analysis so as to obtain as normal a distribution of the docility score as possible. The individual docility scores varied from 6.5 (the most aggressive animal) to 17.0 (the most docile animal). The second criterion was a docility criterion considered as a categorical trait with four classes Step 1 Step 2 Step 2 l 2 Aggressiveness When sorting the subject +score = 6.5 Before handling +score = 7.5 During the first 30 S of handling +score = 8. aDocility score = 13.5 + AXj, for each animal and each variable: a value AXj is given depending on the steps. On the basis of the genetic parameters measured, sire breeding value was estimated (BLUP method, sire model) for the docility score. This value was expressed in phenotypic standard deviation units, with a mean of 100 and a standard deviation of 20.
Results and Discussion
The distribution of individual docility scores approximated a normal curve (Figure 1 ) with a mean of 13.5 and a standard deviation of 2.1. Only 2.4% of heifers had a score below 10, indicating aggressiveness, (adjusted value from REML model: 1.2%), and 25.9% (adjusted value 20.5%) were not able to be maintained in the corner. A total of 74.1% of the animals remained in the corner (adjusted value 79.5%) and 36% (adjusted value 38.3%) were both maintained and stroked.
Even though the management conditions included regular contacts between the animals and their caretaker, as is commonly the case in France, some animals were aggressive during handling and a significant proportion could not be restrained. Clearly the tests engendered fear, possibly because the animals were isolated, and as Grandin (1993) has observed, isolation can cause animals to become highly agitated. However, not only agitation but also aggressiveness was observed. This aggressiveness occurred in specific conditions: the animals were isolated from their herdmates, forced into close contact with humans, became fearful and as a result reacted aggressively to human presence. Within their normal group this behavior has been less frequent and only one bull was seen to be aggressive in its peer group. However, this test, unlike the chute test, chiefly measures reaction to human contact and not to physical constraints.
The significant effects for both docility score and docility criterion ( a s a continuous variate) were birth period, handler, husbandry system, and sire ( Table  2) .
The significance of the birth period effect results mainly of a difference between birth period during 1 yr (Table 31 , we found in another analysis that it was a confounding effect of the age at the testing and the length of the postweaning (on farm) and pretesting (in station) period. The range of differences between handlers (Table  3 ) was comparable to that of the birth period (more than 1 point on docility score). Differences between handlers may have been due to differences in individual ability or to variations in the pressure they exerted on the animals. Because the handler effect is significant, care must be taken in the design of the experimental protocols. Handlers should test heifers of different bulls and as far as possible should not change from year to year. Another measure to level out differences would be to have regular meetings with all the handlers to present and explain instructions.
Like Boivin et al. (1992b) , we found a significant effect of the management system during the first months of the animal's life. Heifers reared indoors were more docile (Table 3 ). The greater differences between the two systems for docility criterion as a categorical variate (four classes) were for frequencies of not maintained in the corner (-14%) and of maintained and stroked (+21%) classes. However, the two management systems were very roughly defined and more detailed analyses should improve the interpretation of differences.
Differences in temperament between breeds have been observed previously (Fordyce et al., 1985; Vanderwert et al., 1985) .
For example, Brahman cattle are usually less docile than European cattle (Fordyce et al., 1985) and Angus cattle were easier to handle than Limousin bulls and steers (Vanderwert et al., 1985) . Docility has been successfully selected for in the fox (Trut, 19811 , but estimates of heritability in domestic mammals are scarce. Lyons et al. (1988) observed that scores were closer between twins than between unrelated animals. Hemsworth et al. (1990) 
